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Submitted by K. M. Bykev
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Earlier work on the aztion of thlo:cysnates ou igoleatel rabbit hearts
made 1t possible to tabulate the reswults under eight headings: {1) concen-
trations of potessiur, axmoniam, end sodiwm thiccyansten which sthmilated
heart action, as evidenced by positive inctroplc v-riations in tle rulse;
(2) concentrations prodncirng both positive and negative inciropism; {3)
concentrations producing only mnegative inotropism; (4) coneceatrations
responslble orly for facuitative, temporary cessatlon of heart acticn;

(5) the field of secondsry inotropic effects; ($) concentrations causing
PrI i contractures of the cardiac muscle; (/) concentracions causing

{a) , obliga.ory cessations of neari action of various durations,
(b) proicnged cessations but of a reversible nature; and (8) concentrations
causing heart stoppage of an irreversible nature.

*.:'om the data under these headings it was concluded that the extent of
the zone affected by stim:lating concentrations was diffzrent for difierent
thiocyanates. Tbus, KCyS stimul~tes heart action in concentratlons of ebout
0.1 "mgg"; NH,.CyS in concentratiors of from 0.1 to 3.2 mg¥; while NaCyS
acts as a stimulant, not only in concentrations of 0.1 to 3.39 xx.g,‘[;, but
also, though with a vesker effect, In concentrations of 33.9 to 206.8 mz
of .hls substance in 100 zcubic centimeters cf Ringer's solution.

. The series KCyS> KH),.CyS > NaCyS was established for the toiicity of
these salts on rabbit hearts, and later also for mammals by studying the
variations in blood pressure after introducing .nlocyanates into the external

Jugular vein.

Baged on the above finiings 1t was proved that the extent of the zones
of stimulating concentrutions 13 lnversely proportionsl to the toxicity of
the individual thiocyanates. .
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Starting with Jzxs tormds this cysnates, it wmz proved that the oxber* o
of thair zones of insreasing, stimulating . not inactivet) coucentrations
is direztly progortional to the degree of the harmlessness of the compound.

Stimlating and antagenistic uantlateral actlion of ammonium ions. The
stimulating effect of a cne mgh =olution of A0y<, addel to Ringer's solu-
tiop {without scilum carbonete), on & heart isclated by the Straub method
and the positive inotropic affect of & one mgd solution of ammoniuvm thio-
cyanate have heen shewn by graphs Ent reprodussd bat aveilabla in origival
document in ..._AT

- The stimula’ing s~¥ica of NEj.CyS to:x the form of a unilateral antag-

b ' onlstic effect on introdining it into a frog': heart previously poisoned
with KCyvS. The grephs show that the heart, after suspending activiiy on
the introduciion of one mgh of KCyS solution, resumed pulsation after
ictroduction of one mgh of NH,.CyS {in Ringer's solution). Kingear's sclution
alone failed to nroduce this effect. The same action occurrad with 3b4 and
3.2 mgh solutlons of emmenium thiocyanate after the heart was poisoned with
42,6 and 64 mgh of potessium thiceyanete and alsc (with the aid of C.1 mgp
HH),.CyS) upen introdustinn of a 0.1 mg‘;, sclution of KCyS when the stimuating
action of this concentratior chunged to an irhibltory action.

Pctagsimm poisoning, caunsed by KCyS, cen also be counteracted by L .
(NH‘._L)ECOB, (ML)HCOB and certalin other ammonium compounds. : : e

. Consequently, it seems probable that the unilateral, antagonistic
e effect in these cases 1s depenident on the ammorium cations, wather than on
the various anions of these salts.

] . The same effect may be preduced by certein ammonium compounds in
poilsoning by KC1 in e concentration similar to that used by Hoebei in nis
experiments.

A heart polsoned by a onse-percent scluticn of NelyS also indicuated
reviviscence when treated with ammoniuw cormounds.

In there ecases 1t 15 svident that we can speak of the mnnllatersl anta-
gonistic action of the monocwalent cation /ﬁﬂg on monovalent cations K’

‘ol and Wa". Very few cases of classical bLilateral antagonism are known,
generally speeking: the antagoanirm of K- and Na*® and of K* ang L1* are two
insta-ces.

A stuldy of the relation of these cations to colloids, which would aiil
in explaining the stimulating action of icns and the antagonistic, unilaters:

Wt action of smmonium ions on pctassium and sodium poircning, will be taken up
) in a future article.
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